Rationale: Idiopathic megacolon (IMC) is a rare condition in young children. The association of indigestible food and IMC has never been mentioned in literature.
Introduction
Megacolon, the irreversible dilation of a colonic segment, is a structural sign associated with various gastrointestinal disorders. [1] Generally, there are 3 types of megacolon, congenital megacolon (Hirschsprung disease), idiopathic megacolon (IMC), and acquired megacolon (AMC). Hirschsprung disease is characterized by congenital absence of ganglion cells from a distal segment of bowel. [2] IMC is a condition involving persistent dilatation of the colon in the absence of organic disease, also called functional or psychogenic megacolon or megarectum, colonic or rectal inertia, or simply chronic constipation. [2, 3] AMC, developing in patients with a demonstrable causative disorder. Identified causes include anorectal obstruction, prescription medications such as antispasmodics, intestinal infections, Chagas disease, necrotizing enterocolits, inflammatory bowel disease, autoimmune or metabolic conditions, and disorders of the endocrine or central nervous system. [2, 4, 5] IMC is a rare condition in young children. The association of indigestible food and IMC has never been mentioned in literature. We report a case of IMC after excessive intake of indigestible sticky rice in a single feeding. Our experience indicated pediatric surgeons should be alert to this rare but severe condition.
Case report
An 11-year-old boy, previously in good health, was presented to pediatric surgery clinic after a 1-year history of intermittent constipation and abdominal distension. Constipation first occurred 1 year ago after the patient had eaten a large amount of fried sticky rice in 1 consumption. There was no relief of abdominal distension although he received conservative treatments in local hospital, such as Glycerine enema, saline enema and oral Chinese traditional medicine. Abdominal distension was aggravated with bile-like vomiting a month before admission to our hospital. Neither did he use medications known to cause delayed bowel movement nor any family history of gastrointestinal disorders.
On arrival, the patient was emaciated, with a body weight of 28 kg and height of 145 cm. Physical examination showed tense abdominal distension with visible intestinal peristalsis and Editor: N/A. The authors have no funding and conflicts of interest to disclose.
Informed written consent was obtained from the patient for publication of this case report and accompanying images. decreased bowel sounds. Maximum abdomen circumference reached 81 cm. Fecal masses were easily palpable per abdomen as well as per rectum. Anus position was normal and digital rectal examination showed no sign of anal stenosis. Laboratory findings including blood counts, thyroid function and serum electrolytes were all within normal ranges. Plain radiograph and computed tomography of the abdomen revealed dilated colon and distal ileum, full of gas and intestinal contents, measured up to 13 cm in maximum diameter ( Fig. 1) . He was admitted with the diagnosis of chronic low colonic obstruction, IMC and malnutrition.
Fasting, gastrointestinal decompression, anal tube for decompression were given initially due to patient's constipation and intestinal obstruction. His abdominal fullness persisted, saline enema was then prescribed. Total parenteral nutrition was also given to improve patient's nutrition status. Follow-up plain radiograph of abdomen 1 week after admission still revealed prominent dilatation of colon. The patient underwent surgical exploration since conservative therapy was poorly tolerated. On operation, the digestive tract displayed normal anatomy, with no evidence of adhesions, volvulus, intussusception, or torsion but did exhibit massive inflation of the distal loops, more prominent in the distal ileum and proximal descending colon, and measured up to 8 cm in maximum diameter ( Figs. 2 and 3 ). Descending and sigmoid colon were in normal size. Enteral decompression and biopsy were performed through a small incision of splenic flexure. 4000 ml liquid stool was released out of the colon. Meanwhile, loop ileostomy, peritoneal lavage and drainage were performed.
Intraoperative frozen section of the rectum, entire colon, and terminal ileum revealed mild neuron loss parallel decrease of nerve fiber density in the muscular layer and submucosal plexus, with an associated mild chronic inflammatory cells infiltration in lamina propria (Fig. 4) . The immunohistochemistry was positive for S-100 protein, SYN, BCL2, CD56, NSE and CGA, leading to the diagnosis of IMC. Postoperative course was smooth. Patient was then discharged without complication after 15 days of hospitalization. He got fast weight gain after 4 months of followup visit.
Discussion
For a long time, IMC is a disease of exclusion. The criteria used to diagnose IMC are controversial and no specific criteria exist. Lately, the following criteria for the diagnosis of IMC were proposed by Cuda et al [6] :
(1) the exclusion of organic disease by rectal biopsy or an intact anorectal inhibitory reflex;
(2) symptoms including constipation, distension, abdominal pain, and gas distress;
(3) a sigmoid diameter of around 10 cm on abdominal X-ray or barium enema. In this case, histologic examination of the rectum, entire colon and terminal ileum showed nerves and ganglion cells within both the submucosal and myenteric plexuses with slight neurodegeneration. The identification of ganglion cells within these plexuses precludes a diagnosis of Hirschsprung disease in cases of IMC, but proposed pathophysiologic abnormalities still permit a decreased number of colonic nerves or ganglion cells [7, 8] or a very short aganglionic segment of bowel. [4] Imaging, usually abdominal plain radiograph and barium enema have been used. The sigmoid is often involved radiologically, The Preston et al study, proposes that rectosigmoid diameter at the pelvic brim exceeding 6.5 cm as diagnostic. A mean sigmoid diameter around 10 cm is suggested. [9] In our patient, however, descending and sigmoid colon were in normal size (about 3-4 cm measured in CT scan). Our patient fulfilled the first 2 diagnostic criteria of IMC. But some other studies demonstrated that IMC may exclusively affect the proximal colon for which this definition is not suitable. [10] Radiographic colonic dilatation is defined as a diameter of the most dilated colon segment to larger than 6.5 cm might be more appropriate.
IMC is a rare condition in young children. The natural history of this condition and optimal forms of management are yet to be elucidated. In our patient, there was no past history of constipation, or any infectious, metabolic, mechanical, endocrine-related etiology for constipation since the laboratory tests were all within normal ranges. Other dining companions had no similar symptoms excluded the possibility of food poisoning. We assume that intaking excessive indigestible food may be the inducement of constipation, and subsequent megacolon. Constipation occurred soon after the patient had eaten a large amount of fried sticky rice in 1 meal. As slowly progressive constipation, the proximal bowel cannot compensate, and it dilates and becomes aperistaltic, resulting in megacolon eventually. The pathological basis of IMC remains poorly understood. Review of the literature showed that the non-dilated loops exhibited very similar histopathologic abnormalities to those observed in the dilated loop in most patients with IMC. [11] Definitive treatment includes medical therapy and surgery. Patients with IMC are managed conservatively in the first instance. Indeed, it is claimed that the majority of patients can be successfully managed nonsurgically. [12] However, surgical therapy is often ultimately required as 50% to 70% of the cases are refractory to medical treatment. [13] Several case reports showed that IMC may develop devastating complication, such as perforation of the dilated bowel and subsequent peritonitis and sepsis, metabolic and electrolyte abnormalities. [14] Compression of the diaphragm by the megacolon with subsequent respiratory failure, [15] colonic volvulus, [11] compression of the pelvic veins and bladder outlet by the megacolon, with resulting acute shower thromboemboli in the lungs [4, 13] also have been reported.
To our knowledge, this is the first report of excessive intake of fried sticky rice complicating megacolon in a previously healthy child. Delay in recognition of this condition may lead to bowel perforation, sepsis, and death. An abdominal radiograph should be considered for patients with history of overeating indigestible food with subsequently persistent abdominal fullness. If IMC is suspected, the patient should receive conservative treatment as early as possible to avoid devastating complications and salvage surgery.
Further research is required on the pathophysiology of the condition, protocols for conservative therapy, and surgery for intractable cases.
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